Introduction
The efficacy and availability of highly active antiretroviral therapy (HAART) among vertically HIV-infected children in Thailand has led to increased survival rates. [1] [2] [3] As more children in this population have grown into adolescence, risktaking behaviors have become a significant concern. Prior studies in the United States have reported rates of sexual activity among HIV-infected teens ranging from 30% to 70%, with up to 37% having ever used drugs. [4] [5] [6] [7] Unequivocal evidence of sexual behavior and inconsistent condom use among vertically HIV-infected adolescents has emerged in the form of pregnancies among vertically HIV-infected girls. [8] [9] [10] [11] Surveys of Thai adolescents have also revealed high rates of risk-taking behaviors. More than 40% have reported sexual intercourse, but only 16% and 11% of sexually active males and females, respectively, have reported consistent condom use. 12 Rates of alcohol, cigarette, and drug use have exceeded 80%, 15%, and 37%, respectively, and up to 37% have reported methamphetamine use, 12, 13 which is associated with significant sexual risk behaviors. 14 Thai youths with behaviorally acquired HIV are also known to have extremely high rates of risk-taking behaviors. 15 Similar behaviors among HIV-infected adolescents would carry a high risk of HIV transmission. Alarmingly, in both the U.S. and Thai populations, these behaviors have occurred in a context of low levels of sexual knowledge. 9, 10, 16 Self-disclosure of HIV infection is another extremely challenging issue for HIV-infected adolescents. 17 This difficulty is not confined to adolescents; previous studies have recognized that up to one third of sex partners of HIV-infected male adults had not been informed of the diagnosis of HIV infection, with worsening patterns of disclosure with casual partners and with increasing numbers of sexual partners. 18 Thai adults have shown a higher rate of disclosure (88%) to regular sexual partners. 19 Unprotected sexual intercourse, often without disclosing HIV status, has also been reported by about one third of HIV-infected adults in the United States, but the relationship between increased disclosure and safer sexual practices remains unclear. 20 Similar studies among vertically HIV-infected adolescents are lacking. Nevertheless, among adolescents, numerous individual benefits from increased disclosure to others have been identified, including both psychosocial and immunological benefits. 6, 17, 21 Strategies to reduce HIV transmission among adolescents must consider factors related to risktaking behaviors, sexual knowledge and knowledge deficits, and diagnosis self-disclosure among HIV-infected adolescents. Vertically HIV-infected adolescents may present unique behavior profiles and needs as compared to HIV-negative teens or teens with behaviorally acquired HIV. However, few comprehensive assessments of risk-taking behaviors have been conducted specifically among vertically HIV-infected adolescents in developing world settings. To better characterize this unique cohort, we conducted a quantitative survey among vertically HIV-infected adolescents in northern Thailand to assess (1) self-reported rates of substance use, including alcohol, cigarette, and drug use; (2) presexual and sexual behaviors; (3) perceived peer behaviors; (4) sexual knowledge; and (5) attitudes regarding disclosure and self-disclosure of HIV infection.
Methods

Study Population and Procedures
All patients aged 13 years receiving highly active antiretroviral therapy (HAART) at Chiang Mai University Hospital and Sanpatong Hospital in northern Thailand were invited to participate in the study. All potential participants were vertically HIV-infected adolescents who were aware of their HIV diagnosis.
Potential participants and caregivers were informed of the study and invited to participate during regularly scheduled clinic appointments. All caregivers provided written informed consent to allow their child to participate, and each participant provided written assent. After receiving general instructions, each participant was left alone in a private room to complete a self-administered, confidential questionnaire written in Thai. A study team member was available outside the room to clarify any questions that arose regarding the survey questionnaire, but otherwise caregivers and study personnel remained outside of the room to allow for complete privacy. Once completed, questionnaires were returned to the study personnel. The questionnaires were then briefly reviewed only to ensure that all necessary questions had been answered. Actual responses were not reviewed in the presence of the participants.
Questionnaire
The survey instrument was modified from the English and Thai versions of the Youth Risk Behavior Survey. 22, 23 It included questions about sociodemographics; substance use (alcohol, cigarettes, and drugs); presexual behaviors (defined as spending time alone with someone, hugging, cuddling, kissing, or exposing body parts to somebody); sexual contact (defined as stimulation of genitals or other body parts with the hands or means other than sexual intercourse); sexual intercourse (defined as oral, anal, or vaginal intercourse or penetration or genital-to-genital contact); perceived peer behaviors; sexual knowledge; and HIV disclosure. Sections written in English were translated into Thai then back-translated into English to verify accuracy and cultural appropriateness. Before administration, the questionnaire was pilot tested on 20 HIV-negative adolescents and then modified into its final form.
Statistical Analysis
Statistical analyses were performed using SPSS software, version 11.5. Chi-square or Fisher exact tests were used to compare categorical variables according to age (15 vs >15), sex, and any selfdisclosure of HIV infection status. All P values are 2-tailed at a significance of .05.
Ethical Issues
Caregivers were clearly informed that participation was completely voluntary and would have no impact on present or future clinical care. Each participating family received 200 Thai baht (approximately US$6.50 at the time of the study) to help reimburse transportation-related costs.
All study procedures were approved by the Research Ethics Committee of the Faculty of Medicine, Chiang Mai University (No 026/2007).
Results
Of 57 patients invited to participate in the study, 54 agreed to participate, at a response rate of 94.7%.
Sociodemographic Profile
The median age of participants was 14.6 years, and half (50%) were females. Most were attending school (79.6%). For many, both parents were already deceased (38.9%). About one tenth (11.1%) of participants lived with both parents, but almost half (44.4%) lived with caregivers other than parents or grandparents. Among participants (n ¼ 27 responses), most (n ¼ 19, 70.4%) reported that their caregivers earned a combined monthly income <5000 Thai baht (approximately US$165). More than half (58.9%) of caregivers worked as farmers or laborers (n ¼ 56 responses; participants responded for multiple caregivers, hence the number of responses exceeds 54; Tables 1 and 2 ).
Substance Use, Presexual, and Sexual Behaviors
Nearly one fifth (18.5%) reported some alcohol use, having first drunk alcohol at a mean age of 13.7 
Peer Behaviors
Regarding peer behaviors, 46.3% of participants reported that their friends had ever drunk alcohol, 44.4% reported that their friends had ever smoked cigarettes, and 9.3% reported that their friends had ever used any type of illicit drug. Four (7.5%) reported that their friends had engaged in sexual contact, and 5.6% reported that their friends had engaged in sexual intercourse (Table 3) .
Sexual Knowledge and Sources of Information Received
More than three fourths (77.8%) of participants reported that condoms could prevent HIV transmission, but only slightly more than half (55.6%) knew that they could also prevent pregnancy. Almost all (96.3%) knew that HIV was a sexually transmitted infection (STI). Less than one fourth of participants knew that herpes simplex virus, chlamydia, and hepatitis B virus could be transmitted sexually (20.4%, 24.1%, and 7.4%, respectively). A wide range of sources of information regarding sex and STI were reported by participants. The majority (63.0%) received information from health care professionals; many also cited media sources, school classes, the Internet, and friends as major sources of information (Figure 1 ).
HIV Disclosure and Self-Disclosure
The majority of participants (64.8%) were informed of their diagnosis by heath professionals, while about one fifth (20.4%) were informed by parents. One third (33.3%) reported wishing they had been told sooner or much sooner, while one fifth (18.5%) wished they had not been told of the diagnosis at all. About half (51.2%) reported having disclosed his or her HIV diagnosis to someone else. One fifth (20.4%) reported having a current boyfriend or girlfriend, but of those only 1 (9.1%) had disclosed the diagnosis to his or her partner. About one fourth (27.8%) of participants reported having disclosed to teachers and 22.2% to close friends (Table 4) .
Comparisons With Age, Sex, and Disclosure Status
Substance use (alcohol, cigarette, or drug use), presexual behavior, sexual contact, sexual intercourse, STI knowledge, and reported diagnosis selfdisclosure were analyzed according to age and sex. Similar analyses were performed according to selfdisclosure status. No significant differences were seen in substance use, presexual behavior, sexual contact, or sexual intercourse when analyzed by age. Older participants were more likely to correctly answer that gonorrhea (P ¼ .02), syphilis (P ¼ .04), and herpes (P ¼ .05) were sexually transmitted. There were no significant differences in the rates of diagnosis self-disclosure, when compared with age. When compared with sex, females were more likely to have disclosed their diagnosis to someone else (66.7% vs 37.0%, P ¼ .03). No significant differences were seen in any of the above variables when compared with self-disclosure status.
Discussion
To our knowledge, this is the first study that attempts to describe risk-taking behaviors and self-disclosure among vertically HIV-infected adolescents in Thailand. Among 54 vertically HIV-infected adolescents in northern Thailand, knowledge regarding STIs and rates of HIV self-disclosure were low, as were rates of substance use and sexual activity. While this cohort had a relatively lower risk-taking behavior profile compared to other cohorts in Thailand and Western countries, sexual knowledge and self-disclosure skills are weaknesses that clearly need strengthening in this population. This cohort was relatively young (median age 14.6), with most still in middle school (65.1%). Most participants in this study came from nonnuclear family structures, with relatively modest socioeconomic resources-a testament to the success of Thailand's National Access to Antiretroviral Program for People Living with HIV/AIDS (NAPHA), which launched by the Thai government in 2002.
It was reassuring to find that substance use was relatively low in this study, with use of alcohol being the most frequent (18.5%). In comparison, Thai adolescents in the general population in northern Thailand and Bangkok reported far higher rates of substance use, with alcohol use exceeding 80% and drug use, including methamphetamines and heroin, reported by up to 38% of adolescents. [12] [13] Among youths in Bangkok with behaviorally acquired HIV, 70% had used alcohol within the past year. 15 Condoms can prevent which of the following? In regard to sexual risk behaviors, more participants (35.2%) reported having engaged in some form of presexual activity, while fewer reported sexual contact and intercourse (3.7%). In comparison, teens in the general Thai population reported much higher rates of sexual intercourse, ranging from 7.9% to 50%. 12, 13, 24, 25 In the United States, at least 30% of vertically HIV-infected teens were sexually active, [9] [10] and in the Bangkok study among behaviorally HIV-infected youth, all reported sexual activity. 15 However, as presexual behavior typically precedes sexual contact and intercourse, it is possible that rates of sexual contact and intercourse will continue to rise in this cohort, raising concerns for possible future increases in unsafe sexual practices, STI, and unplanned pregnancies.
The lower rates of substance use and sexual activity we detected compared to other cohorts might be explained by the younger age of our cohort, although the lack of differences when compared with age may also indicate an overall reduced rate of risk-taking behaviors in this population. It remains to be seen whether these patterns will persist as this cohort continues to mature. This population has also had extensive ongoing interaction with the health care system, which may also contribute to the reduced rates of substance use and sexual activity. Increased attentiveness and vigilance from caregivers as a consequence of the diagnosis of HIV infection may also have contributed. It is possible that increased counseling related to risk behaviors may have occurred during health care encounters by providers, but this was not assessed in this study.
Interestingly, reported rates of substance use and sexual behaviors among peers were much higher than self-reported behaviors. Participants may have felt less inhibition when reporting peer behaviors compared to their own. It is possible that the true frequencies of substance use and sexual activity were closer to the values reported among friends. If so, these results would be comparable to rates reported among the general Thai population for alcohol and cigarette use, but still reduced overall for drug use and sexual activity, which arguably present the greatest risks related to HIV transmission in the Thai context.
With the exception of HIV knowledge, sexual knowledge was lacking in this cohort, despite more than 40% of the participants having received formal sex education. The high level of HIV knowledge is not surprising because all participants are themselves infected, with known diagnosis. These findings also support previous findings from Chiang Mai, which reported variable levels of sexual knowledge other than in regard to HIV. 16 Similarly, in the United States, HIV-infected teens had little knowledge of STI transmission risks. 9 The low level of sexual knowledge detected in our study could represent age-specific knowledge deficits, supported by the finding that knowledge regarding specific STI seemed to increase with age. Regardless, it is clear that a discrepancy exists between knowledge of HIV and other topics. In the previous Chiang Mai study, peers were the preferred source of sexual information, with doctors or nurses the least utilized. 16 Unique to our cohort is that health care professionals were the most commonly utilized source of information, again likely due to the extensive interaction these adolescents have had with health care providers. These findings indicate that providers in Thailand are uniquely positioned to discuss topics relating to sexual health beyond HIV and that increased efforts in this regard are warranted.
Most vertically HIV-infected children in Thailand, including those in this cohort, learned of their diagnosis for the first time at approximately 10 years of age. 26 In this study, there was still relatively little disclosure of HIV diagnosis to others, including girlfriends or boyfriends. Indeed, disclosure to ''romantic partners'' has been highlighted as one of the most difficult issues facing HIV-infected teens. 17 Although there was little sexual behavior reported in this cohort thus far, lack of disclosure to others will become much more worrisome if this pattern persists in the context of sexual relationships, as this raises the risk of HIV transmission. The lack of difference in disclosure rates when compared with age suggests that this will remain an ongoing obstacle even as this cohort matures, meaning providers may need to place greater emphasis on promoting selfdisclosure skills. It would have been useful to ask whether teens wished to disclose their HIV status but felt uncomfortable doing so; unfortunately, this information was not collected. Although multiple benefits of increased disclosure among HIVinfected adolescents have been noted, 6,17,21 these outcomes were outside the scope of this study. The significance of the finding that females were more likely to have disclosed their HIV status is unclear. This study had a number of limitations. First, as in all studies where sensitive information was requested, significant underreporting of sensitive behaviors likely occurred. Second, the sample size was relatively small and the cohort was relatively young, meaning results should be interpreted with caution. Finally, results may not be completely generalizable to other populations. Because the participants were recruited from government HIV clinics, only registered Thai citizens with access to care were sampled, which may not represent the entire population of vertically HIV-infected children in Thailand. These limitations could be largely overcome by including cohorts from other sites, including nongovernmental sources of care, in the future.
In conclusion, we found low rates of substance use and sexual activity among vertically HIV-infected adolescents in northern Thailand, but also found low levels of sexual knowledge and low rates of selfdisclosure of HIV infection. These deficits, if persistent, may potentially increase HIV transmission risks as this population matures. The finding that most information regarding sex and STI in this population came from health care personnel attests to an extensive level of interaction, but this has not resulted in correspondingly high levels of sexual knowledge or increased self-disclosure. Promotion of sexual education and skills relating to self-disclosure of HIV infection is needed in this population, both by the health care professionals and by the public sector. 16 Such interventions or programs must be culturally and socially appropriate for this population.
